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,
. ,
$E=\{\langle F(s_{1}^{i}, \cdots, s)in\dot{.}, f(t_{1’ m}^{i}\ldots, ti:)\rangle|i\in I\}$
, $f(t_{1}^{i}, \cdots,t_{m}^{i})i$





(elementvl type) $T_{0}$ ,
(type) $T$ $\tau_{0}$
: $\tau_{1},$ $\cdots,$ $\tau_{n}\in T$
$\mu\in\tau_{0}$ $\tau_{1}\cross\cdots\cross\tau_{n}arrow\mu\in T$ .
(cOnstant) $C$
(variable) $\mathcal{V}$ ,
$d\in C\cup \mathcal{V}$ . $d$ $\tau(d)\in T$
. , (term)
$\mathcal{T}$ :
(1) $t\in C\cup \mathcal{V}$ $\tau(t)\in\tau_{0}$ , $t\in \mathcal{T}$ .
(2) ( ) $\tau(d)=\tau_{1}\cross\cdots\cross\tau_{n}arrow\mu$
$d\in C\cup \mathcal{V}$ $t_{i}$ $\in \mathcal{T}(1\leq i\leq n)$ ,
$d(t_{1}, \cdots, t_{n})\in \mathcal{T}$ , $\tau(d(t1, \cdots, tn))=\mu$
.
(3) ( ) $\tau(t)=\mu\in\tau_{0}$ $t\in \mathcal{T}$
$\tau(v_{i})=\tau_{i}$ $v_{i}\in \mathcal{V}(1\leq i\leq n)$
, $\lambda v_{1}\cdots v_{n}.t\in \mathcal{T}$ , $\tau(\lambda v_{1}\cdots vn\cdot t)=$
$\tau_{1}\cross\cdot.\cdot\cdot\cross\tau_{n}arrow\mu$ .
(1), (2)
(schema term) . ,
, $v\in \mathcal{V}$ $\tau(v)$ $\tau(v)\in\tau_{0}$ ,
$\tau(v)=\tau_{1}\wedge\cross\cdots\cross\tau_{n}arrow\mu$ $\tau_{i}\in\dot{\tau}_{0}$
.
$o\in \mathcal{T}_{0}$ . , $\wedge,$ $,$ $\supset,$ $\neg\in C$
, $\tau(\wedge)=\tau(\vee)=\tau(\supset)=\mathit{0}\cross \mathit{0}arrow \mathit{0}$
$\tau(\neg)=\mathit{0}arrow \mathit{0}$ . , $\tau(\varphi)=\mathit{0}$
$\tau(x)\in\tau_{0}$ $\tau(Qx.\varphi)=o(Q\in\{\forall, \exists\})$
. , $\tau(t)=0$ $t$
(fOrmula) .
$\tau(v)=\tau_{1}\cross\cdots\cross\tau_{n}arrow \mathit{0}$ $v\in \mathcal{V}$
(predicate variable) , $\tau(v)=\tau 1\cross$
$.:$ . $\cross\tau_{n}arrow\tau$ $\tau\neq \mathit{0}$ $v\in \mathcal{V}$
(function variable) . ,
(schema)
L $\Phi,$ $\Psi,$ $\cdots$ ,-
$\varphi,$
$\psi,$ $\cdots$ , $P,$ $Q,$ $R,$ $\cdots$ ,
$F,$ $G,$ $H,$ $\cdots*$ $f,$ $g,$ $h,$ $\cdots$ .
$\lambda v_{1}\cdots v_{n}.t$ $\tau(v_{i})=\mathcal{T}(t_{i})$ $t_{i}(1\leq$
$i\leq n)$ , $t[v_{1} :=t1, \cdots, v_{nn}:=t]$ , $t$
. , $[11, 13]$
$(\lambda V_{1b}\ldots\ovalbox{\tt\small REJECT}|n\cdot t)(t_{1}\cdots tn^{)}$ .
$\tau(v_{i})=\tau(t_{i})$ $v_{i}$ $t_{i}(1\leq$
$i$ $\leq$ $m)$ , { $t_{1}/v_{1},$ $\cdots$ , tm/vm
$(sub_{\mathit{8}tituti}on)$ . $t$ $\theta$
, $t\theta$ :
(1) $t=_{C}$ , $t\theta=c$ .
(2) $t=_{X}$ , $t’/x\in\theta$ $t\theta=t’$
, $t\theta=x$ .
. (3) $t=f(t_{1},$ $\cdots,$ $tn^{)}(f\in C)$ , $t\theta=$
$f(t_{1}\theta, \cdots,tn\theta)$ .
(4) $t$ $=$ $F(t_{1},$ $\cdots,$ $tn^{)}$ $(F \in \mathcal{V})$ ,
$\lambda v_{1}\cdots v_{n}.t’/F$ $\in$ $\theta$ $t\theta$ $=$ $t’[v_{1}$ $:=$
$t_{1}\theta,$ $\cdots.v_{nn}:=t\theta]$ , $t\theta=$
$F(t_{1}\theta,$ $\cdots$ , t .
(5) $t=Q_{X\cdot t’}(Q\in\{\forall, \exists\})$ , $t\theta=$
$Qy.((t’\{y/X\})\theta)$ . , $y$
.
$[11, 13]$ , $\Phi$
$\Phi$ $\forall,$ $\exists$
$\Psi$ , $\Phi$ $\Psi$
$\alpha$ , $\Phi=_{\alpha}\Psi$ .
3
(expression) $E=\{\langle\Phi_{i\backslash }.\varphi_{i}\rangle$ $|$
$i\in I\}$ , $\Sigma_{i\in I}(|\Phi_{i}|+|\varphi_{i}|)$ $E$
(size) , $|E|$ . ,
, ( )
.
$E=\{\langle\Phi_{i,\varphi i}\rangle|i\in I\}$ ,














$\{\forall, \exists\})$ $t$ . , $t$ $x$









$\{\langle_{C,C}\rangle\}\cup E$ $\Rightarrow E(C\in C)$ ,
$\{\langle f(s_{1}, \cdots, sn), f.(t1, \mathrm{a}\cdot\cdot,tn)\rangle\}\cup E$
$\Rightarrow\{\langle_{S_{1},t_{1}}\rangle, \cdot\cdot‘, \langle sn’ t_{n}\rangle\}$
$\cup E(n\geq 1, f\in C)$ ,





$\theta_{2}=\{\lambda v_{1\cdot y.()}\forall P1\prime v_{1}, y/P_{1}\}$ ,





$\{\lambda v_{1}.\neg\forall y.p(v_{1}, y)/P\}$ . ,
2. $E$ $F$ (imitation):
$E\Rightarrow E\{\lambda\overline{v}.c/F\}$ ,
$\langle F(_{S_{1},\cdots,S_{n}}), c\rangle\in E$ $c\neq w$ ,
$E\Rightarrow$ $E\{\lambda\overline{v}.f(H1(v1, \cdots,v_{n})$ ,
. . . , $H_{m}(v_{1}, \cdots, v_{n}))/F\}$ ,
$\langle F(S_{1}, \cdots, Sn), f(t1, \cdots, tm)\rangle$
$\in E(n\geq 0, m\geq 1)$ ,
$\tau(F(S1, \cdots, sn))$
$=\tau(f(t_{1}, \cdots, t_{m}))$ ,
$E\Rightarrow E\mathrm{f}^{\lambda}\overline{v}.QX.P(v_{1}, \cdots, vn’ X)/F\}$,
$\langle F(s_{1}, \cdots, S_{n}), Qx.\varphi\rangle\in E(Q\in\{\forall, \exists\})$
$\tau(F(S1, \cdots, Sn))=\tau(QX.\varphi)$ .
3. $E$ $F$ (projection):
$E\Rightarrow E\{\lambda\overline{v}.v_{i}/F\}$ ,
$\langle F(_{S_{1},\cdots,s_{n}}), t\rangle\in E(n\geq 1,1\leq i\leq n)$






1 $E=\{\langle\forall x.P(X),\forall Z^{\neg(\forall}.y.P(z, y)\rangle\}$
:
$\{\langle\forall x.P(X),\forall z.\neg(\forall y.p(z, y)))\}$ ( 4y
$\Rightarrow\{\langle P(w1), \neg\forall y.p(w1, y)\rangle\}$ ( $\theta_{1}$ )
$\Rightarrow\{\langle\neg P_{1}(w1), \neg\forall y.p\{w1, y)\rangle\}$ ( iy
$\Rightarrow\{\langle P_{1}(w_{1}),\forall y.p(w1,y)\rangle\}$ ( $\theta_{2}$ )
$\Rightarrow\{\langle\forall y.P_{1}l(w1, y),\forall y.p(w1,y)\rangle\}$ ( )
$\Rightarrow\{\langle P_{1(}’w1,w_{2}),p(w1, w_{2})\rangle\}$ ( $\theta_{3}$ )
$\Rightarrow\{\langle p(H_{1}(w1,W2), H_{2}(w1, W2)),p(w1, W_{2})\rangle\}$
( )
$\Rightarrow\{\langle H_{1}(w_{!}, w2), w1\rangle, \langle H_{2(}w1, w2),w2\rangle\}$
( $\theta_{4}$)
$\Rightarrow\{\langle w_{1},w1\rangle, \langle H2(a, w\iota, w2),w2\rangle\}$
( $\theta_{5}$ )
.. $\Rightarrow\{\langle w1,w_{1}\rangle, \langle w2, w_{2}\rangle\}$ ( 4y
$\Rightarrow^{*}\emptyset$ .
$(\forall z.P(_{Z}))\{\lambda v1^{\neg\forall y}..P(v1, y)/P\}$
$=\forall u.(P(u)\{\lambda v_{1}.\neg\forall y.p(v1, y)/P\})$
$=\forall u.((\neg\forall y.p(v1, y))[v_{1} :=u])$












$\langle P(s_{1}, \cdots, s_{n}), \varphi\rangle\in E$ . ,
$\tau(P(s_{1,n}\ldots, S))=\tau(\varphi)=\mathit{0}$ , $s_{i}$
























$E=$ { $\langle F(s_{1’}^{i}\ldots,$ s)ii’ $f(t^{i}1’\cdots,$ $t_{m}i)i\rangle|i\in I$}
$f(t_{\mathrm{J}’ m}^{i}\ldots, t^{i})i$
.
1 $s$ $H(s\iota, \cdots, s_{n}),$ $t$
. , $P(t)=\{i|t=$
si $(1\leq i\leq n)\}$ . , $t$ $s$





$t$ $w$ , $T(w, s)$ $=$
(2) $t$ $c$ , $\tau(C, s)=c^{P(\dot{c})}$ .
(3) $t=f.(t_{1}.\cdots, t_{m})$ , $t_{i}$ $s$
$T_{i}(t_{i,s})(1\leq i\leq m)$ , $T(t, 6)=$
$f^{P(t)}(T_{1}(t_{1}, s),$
$\cdots,$ $T_{m}(tm’ s))$ .
2 $s_{1},$ $s_{2,3}s$
$t_{1}$ , $t_{2},$ $t_{3}$ :
$s_{1}=H(w1, f(a, w1), b)$ ,
$s_{2}=H(w_{2}, g(w_{2}, a, b), a)$ ,
$s_{3}=H(w1, f(a, w1), b)(=s_{1})$ ,
$t_{1}=f(f(a, w_{1}),$ $f(b,w_{1}))$ ,
$t_{2}=f(g(w2, a, b), f(a, w_{2}))$ ,
$t_{3}=f(f(a, w_{1}),$ $f(a, w_{2}))$ .
, $t_{i}$ $s_{i}$ $T$ ( $t_{i}$ , si) $(i\in$
$\{1,2,3\})$ :
$T(t_{1,S_{1}})=.f^{\emptyset}(f^{\{}2\}(a\emptyset,\{\iota*.\}), f^{\emptyset}(b^{\{3\}\{}, *\})1)$ ,







: $t\in C\cup \mathcal{V}$ $\mathrm{h}\mathrm{d}(t)=t;t=$
$f(t_{1}, \cdots, t_{n})$ $\mathrm{h}\mathrm{d}(t)=f$ . , $T$
(labeled head) $1\mathrm{h}\mathrm{d}(T)$
: $T=c^{P}$ $T=*^{P}$
$\mathrm{l}\mathrm{h}\mathrm{d}(\tau)=\tau\backslash ,$ $\tau=f^{P}(t1, \cdots, t_{n})$ $1\mathrm{h}\mathrm{d}(T)=$
$f^{P}$ .
2 $\{\langle s_{i}.t_{i}\rangle | i \in I\}$ ,
$\mathrm{h}\mathrm{d}(s_{i})$ $=$ $F$ , $t_{i}$ $s_{i}.\cdot$
$T$ ( $t_{i}$ , si) . , { $T(t_{i}$ , si) $|i\in I$ }
(COmmon judgement $ter7\gamma\iota$) $\text{ _{}i\in I}T$( $t_{i},$ si)
.
(1) $i\in I$ , $1\mathrm{h}\mathrm{d}$($T$ ( $ti$ , si)) $=$
$c^{\cap P}C^{P_{i}}$.($i\in lic$
.
$*$ ) , , $\in IT$ ( $t_{i}$ , si) $=$
(2) $i\in I$ ,
$T(t_{i}, si)=f^{P_{i}}(t_{1}^{i}, \cdots, t_{m}^{\dot{?}})$ ,
$\text{ _{}i\in I}T(t_{i}, si)=f^{\bigcap_{i\in Ii}}P(\text{ _{}i\in I}\tau(t_{1}^{i}, S_{i}),$ $\cdots$ ,
$\text{ _{}i\in I}\tau$ ( $t^{i}m$ , si) $)$ .
(3) $1\mathrm{h}\mathrm{d}(T(ti, si))=f_{i}^{P}$“ $\mathrm{h}\mathrm{d}(T(tk, s_{k}))\neq$
$\mathrm{h}\mathrm{d}(T(tj, s\cdot i))$ $k,j\in I$ ,
$\Pi_{i\in I}\tau(t_{i}, si)=*^{\mathrm{n}P}i\in fi$ .
3 2 $T$ ( $t_{i}$ , si) $(i\in\{1,2,3\})$
, $\{T(t_{1}, s_{1}), \tau(t2, S2)\}$ $\{T(t_{2}, s_{2}), T(t3, s3)\}$
\Phi $\text{ _{}i\in\{.\}}1_{\backslash }2T$ ( $t_{i}$ , si) $\text{ _{}i\in\{3}2,\}^{T(}t_{i}$ .si)
:
$\text{ _{}i\in\{2}1,\}\tau(t_{i\cdot S_{i}})=f^{\emptyset}(*\{2\}, f\emptyset(*\{3\}, *\{1\}))$ ,
$\text{ _{}i\in^{f}\iota^{2}’ 3}\}\tau(t_{i,s}i)=f^{\emptyset 2}(*\{\}, f\emptyset(a^{\emptyset\emptyset}, *))$ .
\Leftrightarrow . 3 $E=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ ,
$\mathrm{h}\mathrm{d}(s_{i})=F$ . , $E$
(reduced judgement terrn) E , $\text{ _{}i\in I}T$ ($t_{i}$ , si)
:
$\Pi_{i\in I}T$ ( $t_{i}$ , si) $t’$ , $t’$ $=$
$f\emptyset(t_{1}’, \cdots, t’)m$ $t_{i}’=*\emptyset$ $i(1\leq i\leq m)$
, $\lceil\urcorner_{i\in I}\tau$( $ti$ , si) $t’$ $*\emptyset$
.
4 2 $s_{i}$ $t_{i}$ , $E_{1}$ $=$
$\{\langle s_{1}, t_{1}\rangle, \langle s_{2},t_{2}\rangle\}$, $E_{2}$ $=$ $\{\langle S_{2}, t_{2}\rangle, \langle s_{3}, t_{3}\rangle\}$
, 3 $\text{ }E_{1}=f^{\emptyset}(*\{2\}, f\emptyset(*\{3\}, *\{1\}))$ ,
E2 $=*\emptyset$ .
2 $E=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ ,
si $=F(s_{1}^{i}, \cdots, S_{m})i$ , E
$O(|E|^{2})$ .
$s$ $t$ , $T(t, S)$
$O(|s|\cross|t|)$ , $\text{ _{}i\in I}T$($t_{i}$ , si)
$O(|E|^{2})$ . , 2 ,
$|$ i\in I $T(t_{ii}, s)|$ $\leq$ mfin$i\in I\{|t_{i}|\}$
, 3 , $\text{ }E$ , $\text{ _{}i\in I}T$($t_{i}$ , si) $O(|$ ,\in I
$T(t_{i,s_{i}})|)$ . , E
$E$ $O(|E|^{2})$ .
145
3 $E=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ ,












while $E_{1}\neq\emptyset$ do begin
select $\langle s, t\rangle\in E_{1}$ ;
$F:=\mathrm{h}\mathrm{d}(s)$ ;
$E_{2}:=\{\langle t, s\rangle\in E_{1}|\mathrm{h}\mathrm{d}(S)=F\}$ ;
$T:=\text{ }E_{2;}$
if $T=*\emptyset$ then
return “not matchable” and halt;
en$d$
return “matchable”;
, PredMat $(E)$ $E$
. , $E_{1}$
, 3 , Match$(E)$
“matchable” , $E$
, 1 ,
PredMat $(E)$ $O(|E|)$ .
, $E_{2}$ $O(|E|)$
. $E_{2}=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ , $\text{ }E_{2}$
, 2 $O(|E_{2}|^{2})$
. $E_{1}$ $k$ ,
$E_{1}$ $E_{1}^{1}\cup\cdots\cup E_{1}^{k}$














$E=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ , si $=$
$F(s_{1}^{i}., \cdots, s_{n}^{j})$ . , E
.
4 $E=\{\langle S_{i}, t_{i}\rangle|i\in I\}$ ,
$si=F(s_{1}^{i}, \cdots, S)in$ . E $\neq*\emptyset$ , $\text{ }E$
(term set) $T_{\ulcorner 1E}$
:
(1) E $=*^{P}$ , $\tau_{\mathrm{n}E}=\{\lambda\overline{v}.v_{j}|j\in P\}$ .
(2) E $=c^{P}$
$\tau_{\lceil\urcorner E}=\mathrm{f}\lambda\overline{v}.c\}\cup \mathrm{t}\lambda\overline{v}.v_{j}|j\in P\}$ .
(3) E $=f^{P}(\text{ }E_{1}, \cdots, \text{ }E_{m})$ ,
$\tau_{\mathrm{n}E}=\{\lambda\overline{v}.f(t1\cdot\cdots,t_{m})|\lambda\overline{v}.t_{i}\in\tau_{\mathrm{n}E_{i}}\}$
$\cup\{\lambda\overline{v}.v_{j}|j\in P\}$ .
815 2 $s_{1},$ $s_{2},$ $t_{1},$ $t_{2}$ , $E_{1}’$ $=$
$\{\langle s_{1}, t_{1}\rangle\},$ $E_{2}’=\{\langle s_{2},t_{2}\rangle\}$ , 2
$\text{ }E_{1}^{;}=f^{\emptyset}(f^{\{2}\}(a^{\emptyset,\{\}}, *)1,$ $f\emptyset(b^{\{3\}}, *\{1\}))$ ,
$\text{ }E_{2}’=f\emptyset(g2\{\}(*\{1\}, a\{3\}, b\emptyset), f\emptyset(a\{3\}, *‘ \mathrm{t}1\}))$
, $\tau_{\mathrm{n}E_{1}}$, $\tau_{\mathrm{n}E_{2}}$, .
$\tau_{\mathrm{n}E_{1}}’=\{\lambda v_{1}\lambda v\lambda v_{1}\lambda v_{1}v_{2}1vv_{2}vv_{2}2vvv_{3}3\cdot.\cdot f33.f(f(v_{2}2,ff((f(a, v_{1})v,f(f(a,v1)(v3,’, v1b,v1))f(vf(b),),3’ v_{1}’)v_{1}))),$ $\}$ ,
$\tau_{\mathrm{n}E_{2}’}=\{$
$\lambda v_{1}v_{2^{V_{3}}}.f(v2, f(v3, v_{1}))$ ,
$\lambda v_{1}v_{2}v_{3}.f(v_{2}, f(a, v1))$ ,
$\lambda v_{1}v_{2}v_{3\cdot f}(g(v_{1}, v3, b), f(v3, v_{1}))$ ,
$\lambda v_{1}v_{2}v_{3}.f(g(v_{1}, v3, b), f(a, v_{1}))$ ,
$\lambda v_{1}v_{2}v_{3}.f(g(v1, a, b), f(v3, v1))$ ,
$(\lambda v_{1}v_{2}v3\cdot f(g(v1, a, b), f(a, v_{1}))$
, 4 $E_{2}$ , $\text{ }E_{2}$
$f^{\emptyset}(*\{2\}, f\emptyset(*\{3\}, *\{1\}))$ , $\tau_{\mathrm{n}E_{2}}$
$\{\lambda\overline{v_{3}}.f(v2, f(v3, v_{1}))\}$ .
4 $E=\{\langle s_{i}, t_{i}\rangle|i\in I\}$ ,









$T_{\lceil\urcorner E}^{I}=\{t\}$ , $\{t/F\}$
:
(1) E $=*^{P}$ ,
$\tau_{\Pi E}^{I}=\{\lambda\overline{v}.v_{j}|j=\min\{k|k\in P\}.\}$ .
(2) $\text{ }E=c^{P}$ , $\tau_{\Pi E}^{I}=\{\lambda\overline{v}.c\}$ .
(3) E $=f^{P}$ ( $\text{ }E_{1},$ $\cdots$ , Em) ,
$T_{\mathrm{n}E}^{I}=\{\lambda\overline{v}.f(t_{1}, \cdots, t_{m})|\lambda\overline{v}.t_{i}\in\tau_{\mathrm{n}E_{i}}^{I}\}$.
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(1) $\text{ }E=*^{P}$ ,
$T_{\cap E}^{LP}= \{\lambda\overline{v}.v_{j}|j=\min\{k|k\in P\}\}$ .
(2) , $P\neq\emptyset$
$T_{\cap E}^{LP}=\{\lambda\overline{v}.v_{j}|j=\mathrm{m}\mathrm{i}11\{k|k\in P\}\}$ ,
$P=\emptyset$
(a) $\text{ }E=c^{P}$ , $T_{\mathrm{n}E}^{LP}=\{\lambda\overline{v}.c\}$ ,
(b) E $=f^{P}(^{\text{ }E_{1}}, \cdots, \text{ }E_{m})$ ,
. $T_{\cap E}^{L}\mathrm{p}\{=\lambda\overline{v}.f(t1\cdot\cdots, t_{m})|\lambda\overline{v}.t_{i}\in\tau_{\lceil\urcorner}^{L}\mathrm{p}_{i}\}E$ .
6 5 $E_{1}’,$ $E_{2}’$
$\{\lambda\overline{v_{3}}.f(f(a, v_{1}), f(b, v_{1}))/H\}$ ,
$\mathrm{f}^{\lambda\overline{v_{3}}}\cdot f(g(v_{1}, a, b), f(a, v_{1}))/H\}$ , . $-$ ,
$E_{1}’,$ $E_{2}$’
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